Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number: 2004-199816 
(43)Date of publication of application : 15.07.2004 



(51)lnt.CI. 



G11B 5/31 

G11B 5/39 



(21) Application number : 2002-369176 

(22) Date of filing : 20.12.2002 



(71) Applicant : HITACHI LTD 

(72) lnventor : OKADA YASUYUKI 

HOSHIYA HIROYUKI 
KAWATO YOSHIAKI 



(54) MAGNETIC HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
head in which erasing after recording is prevented 
and stability is high. 

SOLUTION: The magnetic head is equipped with a 
thin film magnetic head for perpendicular magnetic 
recording comprising a primary magnetic pole having 
a tip part for facing a magnetic recording medium and 
a coil for exciting the above primary magnetic pole. 
The magnetic head is configured that the tip part for 
the primary magnetic pole or at least its portion is a 
soft magnetic multilayered film including a laminated 
body having an anti-parallel junction layers, which are 
formed between a first ferromagnetic film and a 
second ferromagnetic film, and the above first 

ferromagnetic film and the second ferromagnetic film, and that the anti-parallel junction 
layer is junctioned antiferromagnetically between the layers of the above first 
ferromagnetic film and the second ferromagnetic film. 
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Cr (1 nm) 


2,0 T 


bcc 


FeCo (5-20 nm) 


Ru (1c 8-2o 0 nm) 


2.4 T 


bcc 


FeCo (30-50 nm) 


Ru (0 o 8 nm) 


2.4 T 


bcc 


NiFe (40-50 nm) 


Ru (0„ 8 nm) 


1.0 T 


fee 


CoFe OjEffifcL) 


Ru (0o 8 nm) 


1.8 T 


fee 



[ 0 0 4 8 ] 

ktfX'^Zo m 9 LTCrtCFe-CoSr^iD LfcFeCo 25nm/Cr- (Fe, Co) 1 n 

m/FeCo 25 nmil <D «S it flj %k T* h i> o *lni*#* O ^lilMD**** fc200:t ^ * K "C * 
Fe-Co*CrlCj6JDLT < t K *«*^ L fc ffl * k o T V» 4 - fc * ? 

Fe-Co*UD4* t 20 atXfc * k , RBHRtt-W 4 « 15 «tt *> b *i ft v»*"*fc * * 

[ 0 0 4 9 ] 

Ell 0 (iCr-^^Fe-Cof^in* k , FeCo 25 nm/Cr-(Fe, Co) 1 nm/FeCo 25 nm^O^fn^-^ 
-[ 0 0. 5 0-] 

Sfcfc, *»lfllc«vie,*L***tt«»K«)T*iH="=>v»'ra'<*o El 1 ft* Of* 
IttMlCTM 14tElLtv»J. El 1 1 KTi&Rk L TNiCrRfcffi v»fc»*i5 * 

T»R* LO$ttlftiS§ll±«i82)^if Eai«tt 3 « k-WfcT?* < ^tv>i 

fcv» 0 Lfc#oTNiCrStif©I«4TMsi*fflv»4£i:#||iL<, NiCrR© 15* K . 

Ti, Cr, Ruft*'Cfc**«ftra#«>»** , »&* t *o 
[ 0 0 5 1 ] 

tifljti^. * 9 -f 5 0 ±»CT»«5lt5/-*' K35, Sffi 4 0 , i&^aig 

£t»*ft*K 1 0 1 «SHt^ *) , $ 0 , ±Um% s s~*> K 3 6 *»J»L 

T, t^tb-T Sff4f * '^4 3 «ILT«o £ -"CSSiSBk LtIH*[fi] 

icigSSL * epiJD-T TMRfc t < (iCPP-GMRM?>#*fc-fc >-9-&0/F L^:i s > !Brt*lflJU*at* 

[ 0 0 5 2 ] 

ISii^ y K»li, KHI«ffi 8 4, 3042, 8 3 T i&SS * Bfiic L T 4 h 0 EI 
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i 2 'xit^mms 3 z Rw-frft&M&mmm 1 o ti« lx%& 0 -t%t>*>, T*km 1 
4 ±.K^m^m i 5 , R s fi : f&'&m 153, Mtn-sn 1 5 *m>xmm lt^^o iii^ 
#-c-3H81£§i 1 5 iiH-ummm. t-t& t x v^*, mm^^'p*^ ti®$i>x common** 

iz, §*?S14m^®&li^^* s M* tvj 0 «$C^y VltftfaW 6 3 5:M L TfiB^fBMtt 
[ 0 0 5 3 ] 

•y K <D%\}<omJ&W~Z~$> % o * 9 ^- ST^te-Sift-ft 5 0 ± K TSBBS^ -> - A' K 3 5 . 10 

4 o . m%i&tjL$h%:mmm 1 o 1 ^j&^^-cfc »k £ <b tcm® 4 0 . ±^m%^-)^ k 

3 6 ^IILT, nfkm-^Ztkft-t y 7 4 3 ZfcfcLX* Z> 0 z.zxn^ut 

tTHJ?^f6]^m»lL^enJDl-^. TMRfc L < JiCPP-GlMOlf^-fc tHzjv L'fc**, ® F*3 
^ffi] tcm »S£ Sit i-M<^GMRS^ -b > * £\ |©ffi^-/tt^T * ^ f& 9§ O £ £ « 

[ 0 0 5 4 ] 

IB®^ y KSBJi> $ t> KsiJfiS® 8 4, 3^42, — <D±^® 8 3 1 ,£>X Xf%i — <D± 

mms 3 2 tiKfiSLti^o m 1 4 -piii-iii8 3 1 ^R^^b-^^-tfc^tt®® 

m 1 0 LT«. -f£;b*>> TftM 1 4 ±K5iH&1£I8l 1 5 , RffrS^I 15 3. 

&m&m i 5 LT^r^.o ±mm-£fc-e%imfem 1 5 ^4-12® t «t 20 

[ 0 0 5 5 ] 

T^^o.ji-^-9 2 I: i o T a 7 K^7^f-9 0 & rM * * 9 50 >?7^±C||* 
1" & o EP ^ i&^n, t*^ * fi K £ v> T i± ^ K * v << *T - 9 0 _b K ff£ j& L ?§:£^ ? K, 
^C^IBH^ y Ktf*- X T ■< X ^ 9 5 ±<OHf IB fififi: t T ffittSlb 30 

[ 0 0 5 6 ] 

ii-Msm 9 4 *ictei^7 v izxm'fc±izfz$%L, v Kom^*. «-^^a 

|9 4 fc^-C^i: LT#& 0 £ <b Kff^.^ K £fl>rMOlBii ^±^I&-£ t *i> <2> 

t- LT, ^^^^ ^ K^ibO^^Jg^mtl*ffl^^bv^^±(7)^:«t-^itJL. 7^f 

T , -f^^9 5 : Sr#l^^L7 v >:75 s , ittib {i^&T* o ttfbt^, 
±tzr<<*9 9 5 (±M®^IE^^#:9 1 ^ * L X If «r IBIS t T iv> 0 ^f^<7)|B«^f , 
-f ^. ^M®<^^^^^ K-^ 5 -f 9 0 tiT'^ ^. ^ (OBffiCEtt -So 40 
[ 0 0 5 7 ] 

K^fflv^TilJ5EL7t, IB^^M*^i ^> ^ S^Mf £ 7F L m X h Z> o 0 15a) 
X\tW.W-ft&&MX$>Z>'<$Zr<om.W-Q.5rmfrh5 nmf T-'^-fk $ R5t^14W^^^-^ 
%i£.4k ■ 7 K, «t !7CrmJ?^0 nm. ^ ^ *> ^® O ffl ^ m 

[ 0 0 5 8 ] 

o Crl^)?^0.5 nm^±1.3 nm^Ti: Ltz^v K"Ct±, ^^^{±50 %mT^jt^L, # KCr 
Klp^l iuitL/:^7 KT'ti25 %1^T (Cj&T L/: 0 - ^ RSiH&'tt Ift ifS^ ^ C ^mtt 50 
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UCrRS*1.3 nmJa±»cW< Ltv> < k ^ A* l± * UH" * 1® ft h ti 2> « CrR£2 nm£l 

_h<7>£3£fi£1± Cftv»USf^Ilfii: LfciilOl^? Kttt, 

80 %@j&k * 9 JFMttlSFfcje^S** E#*B»*'ff xT v>4v»: ktf&fr 

[ 0 0 5 9 ] 

Ull 5 b) -eiiMK£#fci$»t*«teR(FeCoNi)©ftKW*200 nmT* -5e k L T „ -Jg 
*7t 0©FeCoNiKJiti5 J: irJSftSrSg^k^-frfe^y KfcftSL, Lfcfc* 
*^ + o i-ft *>^> FeCoN i'R-ii £ 9 OJp$ £25 nmk L fcW-fr «48S ftW 33 nmk 
LtS^lielfiLt^? K*{1fILtv^o £Cr£|Ip£l nmk L-CR5£i&1£W 10 

l&'Sr**** k ft * J: ? K Lfc 0 FeCoNiIg|J¥£40 nmtt iS * -T Jf SD $ * T t , t^t«^7 
K-e^ A«P 1*25 IJBLT-C**^, 50 p«ja±KJP < 1" * kTF&spJilOO %J£ < ft * £. k 

oJO, -Jf <0?&1£Ji Olg|J¥(i50 nnJBlT k 1" * - k a*#2R "C ab * 0 

[ 0 0 6 0 ] 

0 4b) -C^ L/c i d K, att80RJ¥7& s ^ < ft * kl&*IH8#a**S < ft SlS|6]2> 5 

©Ti" -2>o IH 1 5 b ) T(iFeCoNiflgIp£lO nmt L t i +^4i-^'- 7 'f f 

ttHJflilO nm&±50 nmW TitSO#iv>©tJ) Jo 
[ 0 0 6 1 ] 20 

E»ttffcfc^±«*««*k#®*tE«Jfc'*rcG]#' -5 ja«-«r*i-*«E«s8Kft o t 
k#x.t>n*o 

[ 0 0 6 2 ] 

^aSi^Ji^aiattR^^ftl-f * - k t, mi 6 b) aifc swc ft >5 

/ilt^»*±^ffi«^^Sa#/itt^R¥ : fTSS^Joa'fl:«®.?r^^ Lft ttnt^ft <b ft v^ 0 g 
l4«5CE»-CJiE«a«t#««fr*»« k LTtfc«ttiR*E*LTv»afci&fc£»«*««>« 

.jfcut**r*»'^s«i;* (Hi 6 c) ) - 1 1 t>t«b-c* •) , £M*»«>R«#*f»*TJ3ir 30 

[ 0 0 6 3 ] 

mitZmmi-Z ft#©M#tt> 1" ft=b*>S^ai4Wft«^^^^*-"t-* - k 116 
d ) o <£ -5 Cit«*E«^? KO±«*K:»rao«ft««l«r*5eK*ai"* - k*«t?i 

R-aittBifi^**^-^ L, @16d) ftIE»fcra*<0»£-r*«Ktt 

[ 0 0 6 4 ] 

B^$:K*«*kttSS*$r5gfc*i:Ri-*«b*** u Ltz&^x, -->^LfcM* 
m-t&#.m&&K ttf uiau4sa#i: «t t < ft v»«KttjR 

•So 

[ 0 0 6 5 ] 

•0-1 7 tt N '*JSWORSI«tt»^te'&-L^:«c»ttK*RU«ffi»:fflv»feStt««E»^y K 
Ot^WtiSo ^-4*ia4i*5 0 _tKT ^ K 3 5 , 114 0 „ & 

^ffijSiSSill 0 1 *«»jS*ix-Cft 0, $ ^Ktl4 0, ±«B5««y-^ K3 6 £1> 
iLT, ntkm^Z&i&i- *>ntk*? * ^4 3 Sr^J&LTft^o £ £-CS^Si5k LTII 
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-Cl4ftv> 0 
1 0 0 6 6 ] 

IB»^ y KSBI4, £ <b tcsgfigJE 8 4, a -f ;u 4 2 , £8 til 8 3 LTi:4o H 

i 7 xitmmms 4 £E¥ : ?T&£-&s&i±®Jiiii 1 omu^s, 1- %a&&m 

1 5 , Rspfrtt^R 15 3, *ffi*8t« LTfc& 0 Sli&4i£#-?%BteK 1 5 *»2— 12JB 

[ 0 0 6 7 ] 10 

HI 8 14, *»WoR»ai4WK«f'frU^:«t«ttR*««">-^ KKfflv»7tSia«jRE» 
^ y KOjiaWP**. * ^ ^ 5 0±lcTSC1»^->-;i/ K 3 5 , 4 

o , &*t jibe 1 o 1 «i?titi •? , $ & tc%& 4 o , ±uv&&*s-n< k 3 

[ 0 0 6 8 ] 

zz.TwtkU£Lxmmiffaiznm$:Wtini- tmr^ l < {icpp-GMRM^s^-t >**b 

8Wo±&ia4^ t©fli%v> c fB»^ 7 $ h tcUttlE 84, 3042, ^ 

[ 0 0 6 9 ] 20 

B 1 8 TJ4T««*C->- A' K 3 5 43 4 OUi * K 3 6 * R¥=ff K 

1 0 tfJiL-C^I) o 1- ttttttR 1 5 , K ¥ fx tt -frit 15 3, &JH#cffJ| LTfc 
h 0 ±«*a v»IATf»<&«*->-* K£#-C3fi«ttll 1 5 * s 2~12S^Sfc-r* fc 4 
±g)5v-;l'K, ab -5. VM4TSB v - A K« <b ifc -5 W4 -g- tt t> O — Ufr tz tt m ^ X 

[ 0 0 7 0 ] 

mm, mtiirio i©i ? \zm%^-)^ FZK&m&toiz&&Ltz&.m&%tmmx'mi& 

[ 0 0 7 1 ] 

H 1 9 li*»WOR»«tt»^tt^ Lfe«t«ttK*±»«»3 TO^S§«tCfflv»felirt« 
^Cf5fS^ * KO«*flt*S, * 9 4 ^- 5 0 ±lZTVIim%.'s- K 3 5 , 

mm 4 0 , «&^}g#i3s!>^«>Iffil 1 0 1 **»«$*tTft >9 , £ <b Clt4 0 , _t««*->- 
;v K 3 6 £ Mf& L X , S&te-S-fctftffil-fcS^^ * y 7 4 3 £M Lti4 0 
[ 0 0 7 2 ] 

z.z.xm£.ut Lxmmio^iizm.m.'kmiu-r h , tmr*> l < j4cpp-gmrm -9- £ia 

tfL£*>*, ffift^fa K«^£^t-MOGMRS£.-fe > V * £T, ffe O |f £. -fe > -y- t * o T ^s: 
S&K -9 OT?liftv> e •> Kg&{4, $ <b KT««*t3 T 8 5 , a A- 4 

2 , *-<0±tt«*C3 T 8 3 3 43 4 If*" 0>±g|$««3 7 8 3 4 TlffitMLt^So 40 
[ 0 0 7 3 ] 

£ i-c±«««'a r fcas-xtras-^sma; 3 7 &n-c^ Lfcav ±.»«*t 

n7£-o, *> L < 14 3 oJ^±<7)ol j=. ? b frbMfc LX %>^^tm<D±^ KR-f Z> ^ OTIi 
ifcv^ 0 ^<ont:I^3 7^SSiIttWi:S^L/;t«tt«iItt4t, « SB \z & it -5. 

[ 0 0 7 4 ] 

H 1 9 fli*-OlM^3 7 8 3 3 SrR^ie^-lfciSlitff Jlil 1 0 -CISSolTiio f 
=5r *>*>, 1 5 , ELW-ff 15 3, ^Hi^:«^ L t i 4 « ±SIS* * VM4TSRO 

i8«3 7^#"ran»ttK 1 5 *> ? 2~12Jf -f£ fc iv>, ±f|5a^nT, *4v>iiT« 
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12 2 0 JiiL^^a^ y Kfcfflv»6it**«ttMR©M«>»JStt'?**o SStm&IS 
^tltaiH Oli, 0±i:TftIl 4, tttt&Rl 5. S¥tT^^M 1 5 3, 

&&ttR 1 5 , ^WtS^R 1 5 4 -> aE LT«*M $ fl.X S5o 

R 1 5 3 *^LTB«-f*3a«ttR 1 5 tt:Ev»©«fl:**R 5 FfTfcfc* * ? ^s^m^w^r 

-!^°i^}f»^Kl 5 4 14, #¥fr»*Rl 5 4 *^LTK« 1-^)3*^1411 1 5Clft 

g-&m i 5 3 fc W\--<Dtt®-cZL&m&to J: 
Jfc-T&o eiJxff , E¥ff^^H 15 3Krl not L, *¥fftt#K 1 5 4 *NiCr 1 nmfc 
*4 v^liK^fftt^R 1 5 3 £Cr 1 nmi: L, *¥tr«^R 1 5 4 * Cr 3 nn>fc 1" 4 

[ 0 0 7 7 ] 

@2o oijjfloi ? Kffl* <D^attm i 5 Kmvftwzw-frm&m 1 53^u 

*»i-*a«14R 1 5 fcRSS*tt»»=»#Ls flfe:frO#®*#¥*T*&£-R 1 5 4 Sr^LT 
»*1-4M«14R1 5 fcRSfcattttfctt-frLftv***^*"*"* i fc-C, &*na#o;gE 

may Lfcaa*«*v»*«ttMii*»* - fc § *° 

[ 0 0 7 8 ] 

£*U4IS 1 LfcMT?, co&fi&ttR 1 5 *»±T»0-*t«:©-Pv»T 2 oo^ffl"? 

VfTgf^R 1 5 3 tH-CB»t4 5lltt« 1 5 t iilttfiCfi^ LTV»4 fc * , fF 

ttftCJt-frtSfflfit^J: met 1= * v v\tol*t> t o£ § o^®*tag t-r * i t 
[ 0 0 7 9 ] 

[ 0 0 8 0 ] 

[f&9§<7>2&:£] 

[ 0 0 8 1 ] 



[@2] ^»wKfflv»e,*L***tta«iioa«»tt*a*«««ttR^it«tLT3?L*: 

|g]-C£> .& o 

[EI 3 ] CrORI? *^.JL fc»-frOFeCo/Cr/FeCoRoa<fctt<lT* * o 

[0 4] CrR J* * itfFeCoNiRIS -fro, »9«ftJt is i tf&*D a^Hs*<D 

[ H 5 ] "FeCo7Cr/FeC6R"J3 <t FeCo/Ru/FeCoR-*>«ffc-|frtt"? * 4 0 - j 

[@6] RuR<75l?£ *S£iLfe»^OR 3 FfTtt'fr^^^^ r -«>H^*^L^:BlT*4o 
[IH 7 ] NiFe/Cr/NiFeR<0K s FfT«'S'2> i: CrORJPO M« * *F L BIT * * „ 
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[|9] IK t LTCr^Fe-Co^^SD L*:FeCo 25 nm/Cr-(Fe. Co)l nm/FeCo 25 

[HI 0] Cr^OFe-Coj&JJDi: £ > FeCo 25 nm/Cr-(Fe. Co) 1 nm/FeCo 25 nm)RO&;fna# 

[013] **fl©Railttti:^ Lfctf«tt**R*±««fcfllv»fcMiB«ffl»a; 
^ y KOgijO*fjj5;{aj-e£> & o .10 
[HI 4] $^0«^a» ; K*fflv»^0E»|B»ff^»ilOfllJfi«-C*4o 
[0 15] ^»WOR»i8tt»J:«'&-L^«ti8tta»K4:^attKfliv»^SittE«ffla» 

[016] *&w<D$h$k& x vmmzm t fcM«*tsB«^ ? k©±ii©m«si^« 

;&0-e$> £ o 

[0 17] *|&'WOR»«tttttlir^L^<kattllt*«l«ffitfflv»^Sll[««E«^y K 
[018] #»E<&£a«tettfcift# Lfcft»ttR frays' Kfcfljv»rt:M«$llB» 
[01 9] *»«©Ra«tt»J:»*Ufe*»ttIt±»««=70ft«IH:fflv>fciBrt 20 

[0 2 0 ] # i§ a ^ ^ ? Kicfflv^tv^$fcai4«^Rogijc7)it^^T-*'S>o 

[ !}f O |j£ ] 

1 o •••R3*«tett*t-&-*fctttt«JiR, i o i-«^ttiMii> 1 15 

-9A8&IU 1 5 3 -ELW-ftm&m. 1 5 i 3 5 -T««*t v- * K\ 

3 6 — ±SPa^i->-^ K, 4 0 -11, 4 2 - 4 3-S4^f;7", 5 

, 6 3-*ffaffi. 7 1-TMt?m 7 2 -±ffl¥* ? ^R, 8 3- ±II, 83 1 

•••|-<0±I®, 8 3 2 - |I©4iSI, 8 3 3 -f-0±S51^37, 8 3 4-IIO 

±91^37, 8 4 -IISI, 9 K^7^-, 9 1 —i&MMft, 9 2-7^f 

ix-?-, 9 3-^t'^K*;' 9 4-ltMII> 9 30 
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